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BARINOV, G.V.; RATNER, Ye.I, 
Uptake of nutrients through leaves in foliar feed f 
Fizfol.rast. 6 no.3:324-332 My-Jde 's9, (4IRA lo: 


1. K.A.Timiryazey Institute of Plant Physiology, the U.S.S.R. 

Acadery of Sciences, Moscow and Institute of Biology, West Si- 

herian Affiliate of U.S.S.R. Academy of Sciencas, Novosibirsl 
Leaves) (Fertilizers and mamures) : i 
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BARIHOV, G.V. 


Comparative mobility of p3e and Cat5 in vlants. Izy. SO AN 
SSSR no.4.Ser. biol.-med. navk noel: L1-46163. (nA 16:2) 


1. YSentral'nyy sibirskiy botanicheskiy sad Sibirskego ot 
deleniya Al SSSR, Novosibirsk. 
(RISERAL Ti * PLANTS) 
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- AUTHOR: Barinov, G. V. "(Candidate of biological sciences) 


‘ TITLE: Radioactive isotopes in algae - ef 


SOURCE: Priroda, no. 7, 1964, 82-83 


cane nese 


TOPIC TAGS: vulva rigida, radio ecology, radioactivity, accumulation coefficient, 
' algae 
ABSTRACT: Investigations of biophysical processes of the exchange of elements be- 
| tween algae and sea water are necessary for the general understanding of radio~ 
‘ecological conditions, the extent of radioactive contamination of organisms, and 
| the influence of these factors on the prodygtivity of the sea. The period of balance 
| and the coefficients of accumulation of Ca”, cs137, and Cel44 in the algae, ulva 
| rigida, in green sea water is calculated in this paper. The author found that in 
_ | ulva Ca is exchanged after 1 min, Cs after 320 hours, and Ce after Z17 hours. The 
i study of the rules which govern the removal of radioactive substances from 
organisms is necessary for the calculation of the rate and period of deactivation of 
- these organisms during their transition from radioactivity into “elean" sea water. 
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at the Volga-Vyatka Economic Council, Biulvtekh.-ekon.inform.Gos, 
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30662 
8/137/61/000/016/012/056 
1G. B00 12h, MS ih 108) A006/A101 
AUSHORS 5 Yevstyukhin, A, I., Barinov, I. P., Abanin, D, D., 
DPTise Invsatigation of the Lodide process to obtain zirconium using zirce- 


nium carbide as raw material 

FEXICDICAL: Referatiyvnyy zhurnal, Metallurgiya, no, 10; 1961, 21,. abstract 104164 
(¥ sb. "Metallurgiya i metalloved, chist, metallov", no, 1, Moscow, 
1959, 78 - 83) 


a 


SEX g Experimental investigations were made of the possibility te obtain 

iodide Zr from Zr carbide, The latter was obtained by sintering Zr0g with C pow- 

de> st gradual heating up to 1,900 - 2,006°C in a vacuum furnace with a graphite 
seater, After sintering the powder-like product was-remelted in an MHOH~9-3 
iMSEN-9-3) arc furnace with a water-cooled Cu-crucible, The remelted product was 
ercshed in a cast-iron mortar and screened through a 100 - 150 mesh siave, The x 
tuteraction of Zr carbide with Ip was, studied in quartz ampoules,- The ampoule 

was evacuated until a vacuum of 1,107* mm Hg and heated to 900 - 1,000°C, After 


ecoling, Ip was distilled into the ampoule and ther the ampoule end containing Zr 
carbide was gradually heated, The Ip vapors interacted freely with the carbide. 
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ok. 


The reaction 


proceeds at a sufficient rate already at 700 ~ 800°C. The Zr I, yield was OTS. 
“nae design of a quartz laboratory device for obtaining ZrIy, from ZrC was developed 


ard experimentally checked, 


[Acstracter?s note: Complete translation] 
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31732 
3/081/61/000/021/042/094 
1¥ D100 B149/B101 —_ 
; AUTHOR§ Yevstyukhin, A. I., Barinov, I. P., Abanin, D. OD. 
_ ‘TITLE: Investigation of the iodide process for the preparation of 


zirconium using zirconium carbide as starting material 


PERIODICAL: Referativnyy zhurnal. Khimiya, no. 21, 1961, 260 abstract 
21K4 (Sb."Metallurgiya i metalloved. chist. metallov", M., 
no. 1, 1959, 78 - 83 

TEXT: The temperature conditions for obtaining ari, directly from 2rC 


were investigated. When 0.5 g ZrC (85% Zr, 15% total C) was heated for ) 
15 hours at 780-800°C with 2.5 g I, ina quartz ampoule, the yield of Xx 


ari, was 97% and the IiZr ratio was 3.94:1. A quartz apparatus wes 
devised for larger-scale preparation of ZrI, from ZrC at goo’, designed 


to obtain 50 g carbide per cycle (duration of cycle k2 hrs). The feasi- 
vility of obtaining pure metallic Zr from the product of carbide conver- 
sion into arly, has been verified. -Abstracter's note: Complete trane latiff) 
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YEVSTYUKHIN, A.I.; BARINOV, I.P. 
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Eguipnent for measuring the vapor elasticity of zirconium and 
hafnium chlorides and iodides, Met. 1 metalloved. chist. met. 
no. 2:49-57 '60. (MIR& 13:12) 
(Zirconium--Metallurgy ) (Hafnium--Metallurgy ) 
(Vapor pressure) 
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A052/A101 
AUTORS : Yemel'yanov, V. S., Yevstyukhin, A. I., Barinov, I. P., Samonov, A.M. 
ries Separation of zirconium and hafnium chlorides 
PIRIODICAL: Referativnyy zhurnal, Metallurgiya, no. 7, 1962, 27, abstract 76187 
{In collection: "Metallurgiya i metalloved. chist. metallov". : 
Moscow, Gosatomizdat, no. 3, 1961, 17 - 27) 
Wigton: A method of SEDAEAULNS Zr and Hf in the vaporous pnase is described. 


She metnod is based on the reduction of ZrCly and HfCly by means of zirconium 

or aluminum to lower chlorides and on the disproportioning of lew chlorides on 
heating. Av tne reduction by means of Zr the maximum reduction for ZrCly was ob- 
served at 400°C and made up ~ 92%. The best results of the disproportioning of 
pra eTo rides were achieved at 500°C and 3-hour exposure. To reach the highest 
coefficient of separation, the reduction process by means of Al should be carried 
out in the low temperature region (330 - 350°C). There are 8 references. 


G. Svodtseva 
Abstracter's note: Complete translation] 
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YEVSTYUKHIN, A.I.3 KOROBKOV, 1,1,; BARINCY, I.P. 


Investigating the oxidation kinetics of hafnium icdide in the 

temperature range of 600 - 1000°C. Met. i metalloved, chist. 

met. no.3:64-73 ‘Ol. (MIRA 15:0) 
(Hafnium iodide) {Oxidaticn) 


APPROVED FOR RELEASE: 06/08/2000 CIA-RDP86-00513R000203620006-2" 


~ BEPROVEDIFCR RELEASE: 06/08/2000 CIA-RDP86-00513R000203620006-2 


$/755/61/000/003/008/027 


AUTHORS: Barinov, I,P., Dashkovskiy, A.L, Lavstyontity AVI. a 
oo vy 


TITLE: The internal friction and shear modulus of ipdide hafnium and of alloys 
of the hafnium-zirconium system. ine ". 


SOURCE: Moscow. Inzhenerno-fizicheskiy institut. Metallurgiya 1 metallove- 
deniye chistykh metallov. no.3. 1961, 74-81. : 
b t 
TEXT: The paper describes an attempt to obtain inferential information an the 
phase transformations in alloys of the Zr-Hf system frdm a study of their tempera- 
ture (T) curves of the internal friction, the shear modulus, and the linear expansion 
coefficient. The alloys tested comprised Hf with a 5% Zr impurity, Hf with 2), 50, 
and 70% Zr, and pure Zr. The alloys tested were prepared in the form of srvooth 
rods (290 mm long) witha lengthwise uniform diam (2.7-2.9 mm), obtained by the 
iodide refining method. Microstructural studies revealed a single-phase strncture 
and a fairly large grain size. The measurements were made by means ofa vacuum 
torque pendulum at a frequency of about 3.6 cps; the decay of the oscillations was 
recorded photographically. The internal friction of Hf grows monotonously and 
almost linearly from room T to 600°C,. then more steeply to an inflection point in 
the 650-800° region, finally yet more steeply and uneventfully to at least 1,250°C. 
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J ee 

' The shear modulus decreases linearly up to 650°C, beyond which point rclaxation 
_ of the modulus is observed and a slight steepening of the ‘curve leads to anothe? 
nearly linear line segment to 1,250°. The inflection of the internal~friction curve 
in the 650-800° region is attributed to a viscous behavior of the grain boundarjes. 
The 80% Hf-20% Zr alloy exhibits a near-linear internal~friction curve from toom 
. T to 700° (lower than the Hf curve; see Postnikov, V.S., Usp. fiz. n., v.96, ng.l, 
1958, 43), An inflection occurs in the 800-1,000° region, attributable to grain4 
boundary viscosity. A steep increase follows to a maximum or step in the curya at 
_1,200° which may be the result of a transition from the a solid solution into a‘:two- 
_ phase region, The shear-modulus behavior of the alloy is similar to that of Hi. 

’ Surves are shown for the other alloys and for pure Zr which gives evidence of,a 
grain-boundary maximum at about 550°C and a sharp maximum and subsequent drop 
at 865° due to a-f§8 transformation. The detail characteristics of each curve are 
discussed. The changes in the shear moduli in the phase-transformation region 
correlate well with the internal-friction curves. Inasmuch as the experimentai T 
intervals were 15-20°C, the accuracy of the beginning and end of the a-§ trans- 
formation in the alloys are to be taken as being accurate within +20°C, The points 
obtained from the internal-friction, shear-modulus, and dilatometric curves, re- 
spectively, concur with good agreement:to trace a phase diagram of the Zr-Hf 
system. The phase diagram is typical of a system with unlimited solubility; the 
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shear modulus of Hf is G=5,250 + 500 kg/mm, decreasing less with T than either 
Zr or the Zr-Hf alloys. The variation of the internal friction versus composition 
at room T in alloys of the Zr-Hf system follows a smooth paraboloid curve with a 
minimum in the region of 70% Hf. The linear expansion coefficient of alloys of the 
Zr-Hf system increases linearly with Hf content. There are 6 figures, 3 tables, 
and 10 references (4 Russian-language Soviet, 5 English-language, and + Russian 
translation of an English-language book: “The metallurgy of zirconium," 

B. Lustman and F. Kerze, Jr., eds., McGraw-Hill, 1955; Foreign Lit. Publ. House, 


Moscow, 1959). 


ASSOCIATION: MIEFI (Moscow Engineering Physics Institute). 
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AUTHORS: Yemel'yanov, Vos., Yevstyukhin, A.i., Parinav, T.P., 
Samwomow, veh, : 
Tax Ge Oe fhe separation of sirconiwea and patnian uy tne 


sebective rednetion of their tet_vachiorrdes dos 


“ireonita and abuininiurn 


wo GRC: savcdelenaye blivkikh no svoystvar rec! Lov. 
seghvun. honfer, po imetodam razde}. blis MRO. SARS St, 
read, nietalioav. poescow, Metollursicdsi, Sy Thee 

Biren ee Alcthousi Zr and Pe are separated on a2 commercial scale the 

present Methods used are se cumbersome and difficulr: re fe St at 

of the meotais ds Aageh, This work is aimed at PNVesticatan 

and possibly rere efficient method of ‘separation. Tube 


that tae separation process involving the selective reduction 

tie tetrachlorides of ¢4r and Hr by Zr and Al is entireiv feasible 
under laboratory conditions. Using powdered Zr as a reducing 
agent tae siaxinum reduction of ZrCl is observed at 460°C ana 
attains nearly 92% while for Heel, maximum reduction oceurs at 
3BYO°C and reaches 17%, When using powdered Al hetter 
scparation 1s attained at a lower temperature than in the case of 
Card 1L/s 
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Pecuction by ir, In tne lateer case the CONTENT OF Havnzun 
chloricie ain 22Cls nas a mininan Value equal to G.oa6 sa: ck 
reduction temperature or 330°C, For the best conditions of 
reduction by Zr (at 400°C) the minimum quantities of hafnium 
chloride in 4rCls arc 0.108 and 0.13%, The quantity of ercly, 
reduced by AL at 350°C is however, onty 2h. while rer fr at 
4AC0°C Gt is QL. ey, Reducing with Al at 400°C fives an Uy 


reduction 
C.OO1LS, 


performed on a large scale. 


ane oa hatnium 


The 
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TITLE: The separation of zirconium and hafnium chiqrides. 


SOURCE: Moscow. Inzhenerno-fizicheskiy institut. Metallurgiya i metallove- 
deniye chistykh metallov. no.3. 1961, 17-26. 


TEXT: The paper deals with the need for Hf-free Zr for nuclear-powerplant 
applications. The two elements were separated by selective reduction of their 
tetrachlorides by Zr and Al. Optimal separation procedures for lab use and the 

" prerequisites for large-scale processing are set forth... One prime reason for the 

’ usefulness of Zr, namely, its small capture cross-section relative to thermal 
neutrons, is nullified by the presence of Hf with its 103-157 barn capture crogs- 
section. The proposed method consists in the reduction of the Zr and Hf ei ulbe 
rides into lower(tri- and di-) chlorides and their disproportionation {D) by hqating. 
Three reactions are involved: (1) In the presence of an n-valent metallic or metal- 
lcidal reducer M, nZr(Hf)Cl, +M ~nZr(HA)Cl, + MC. wherein the reduction of 


ZrCl, proceeds more readily than that of HiCL,; (2) upon heating, D occurs as 
22r(H£)Cl, —~ 2x(HA)GL, + Zr(H£)Cl as)4! and (3) both dichlorides are subject to D 
when heated as 2@Zr(Hf)Cl, == Zr(H Cl, + Zr(Hf), where the lower chlorides of Zr 
Card 1/3 
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are more stable than those of Hf. The differences in reducibility and D of the Zr 
and Hf provide the basis for the separation process. Three successive operations 
must thus be performed to obtain ZrCl, with a small content of HfCl, and, ulti- 
mately, metallic Zr with a small Hf content. The preparation of the chlorides by a 
chlorination by CCl, of ZrO, and HfO, in a 100:1 ratio is described. The lab 


equipment has been previously described in the sbornik "Metallurgiya i metallove- 
deniya chistyky metallov," no.l, Izd-vo MIFI, 1959, The initial separation proced- 
ure ina 107*-torr vacuum, with the tetrachloride vapors pas sing over Zr shavings 
heated to 430°C, was found to be ineffective. In a second attempt, some 10-11 g in- 
tensely degassed Zr powder and a like amount of ZrCl, and HiCl, were held for 8 


hrs at 400°C in a quartz ampule 30 mm diam and 100 mm long; upon completion of 
reduction and removal of the nonreduced chlorides, D of the trichlorides was 
performed in 3 hrs at 550° in the same ampules. The tetrachleride formed was con- 
tinuously removed. The method reduced the HfCl, content from 4-5% in the non- 
reduced tetrachlorides to 0.2-0.3% in the ZrCl, after D of the trichlorides. The 
need for a rapid and more sensitive radiometric method prompted development of a 
method based on tne use of radioactive Hf 81) which is described in detail. Optimal 
temperature and time relationships for the D were determined experimentally 


(third-step dichloride D in 16 hrs at 650°C). Experiments with Al as a metailic 


Gard 2/3 


APPROVED FOR RELEASE: 06/08/2000 CIA-RDP86-00513R000203620006-2" 


"APPROVED FOR RELEASE: 06/08/2000 CIA-RDP86-00513R000203620006-2 


ra 
£ 


*. The separation of zirconium and hafnium chlorides. 6/755/61/000/003/0027027 
‘ as 


reducer met with trouble in the dichloride-D stage, becquse an Al-and-AlCl, fusion 
formed in which ZrCl, and HfCl, dissolved. The radiorhetric method of Hf-Goncen- 
tration determination is detailed. Upon completion of the optimal procedure, the 

ZrCly contained only 0.029% HiC1,; the final amount of ZrCl, constituted about 20% 


of the initial ZrCl, which contained 1% HiCl,. The resulting metallic Zr was, suit- 


able for nuclear-powerplant applications. It is anticipated that an improvement in 
the reduction technique can result in a substantial improvement in the Zr-Hf separ- 
ation ratio. One obvious improvement is the enlargement of the contact area be- 
tween the tetrachloride with the Zr powder (the initially formed brown surface crust 
in the present procedure appears to inhibit such diffusion). A new lab equipment 
based on this consideration has been designed and built (cross-section shown)t A 
quartz chamber contained a tree with tiered Zr trays, each covered with a thin 
layer of Zr or other reducer metal. Other suitable tray materials are Ni, stainless 
steel, etc. There are 4 figures, 2 tables, and 8 references (2 German and 6° 
English-language). 


ASSOCIATION: MIFI (Moscow Engineering Physics Institute). 
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AUTHORS: Yevstyukhin, A.I, Korobkov, LI, Barinov, I, P, 
TITLE: Investigation of the oxidation kinetics of iodide hafnium in the 
600-1,000°C temperature interval. 


SOURCE: Moscow. Inzhenerno-fizicheskiy institut. Metallurgiya i metallove- 
deniye chistykh metallov. no.3. 1961, 64-73. P 

TEXT: The paper reports the experimental investigation defined in the title. 
The study was motivated both by the technical importance of Hf and by the ex--' 
ceptionally favorable relationship of the properties of the Hf parent metal and.those 
ofthe oxide film formed onits surface up to high temperatures (T), Basic references 

_are the Russian translation (Moscow. For. Lit. Publ. House, 1959) of ''The meta - 

- lurgy of Zr", ed. by B. Lustman and F. Kerze, Jr. (McGraw-Hill, 1955), and a 

_ paper by Smeltzer, W., et al. (Acta metallurgica, v.5, no.6, 1957) which is desig- 
nated here as the only published work on the subject matter. The latter work/and 
its conclusions apply not to pure Hf, but to Hf with 5% Zr. The present investi- 
gation is focused on Hf with less than 1% Zr which had been freed of any other im- 
purities by the iodide method of purification. HfO, was reduced to Hf powder by 


the Ruff-Brintzinger Ca method (Z. anorg. & allgem. Chemie, no.129, 1923, 267). 
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The iodide-purification method described by Yemel'yanov, V.5., et al., (no.1 of the 
present sbornik, Izd-vo MIFI, 1959). yielded 2-mm diam rods of metallic sheen, good 
plasticity, and typical "tin crackling." The rods of iodide Hf were remelted in an 
atmosphere of Ar and rolied in air into sheets 1.2 mm thick, which were vacuum- 
annealed at 800°C for 3 hrs. The !x7xl3-mm specimens were sanded with emery 
paper through the entire fineness range and then washed in purified acetone. The 
kinetics investigation was performed by the method of continuous weighing ona 
vacuum torque microbalance, described on pp.175-~182 of the present sbornik by B. 
N.Revyakin et al. The oxidation tests were performed _in O at 150 torr (appx. the 
sea-level partial pressure of O) at T from 600 to 1,000°C. Within the 600-800° 
range the third power of the oxidational gain in weight per unit area is proportional 
to time; the respective constant of cubic proportionality increases logarithmically 
by about two orders of magnitude from 600 to 800°C. At 900-1,000°C the second 
power of the oxidational gain of weight per unit area is proportional to time until the 
oxide film attains a certain critical thickness and begins to crack, whereupon the 
rate of oxidation increases, This break of the kinetic curve coincides in time with 
the transformation of the dark oxide film into a whitish oxide. There are 7 figures, 
2 tables, and 12 references (5 Russian-language Soviet, 2 German, 4 English- 
language, and 1 Russian translation of the English-language "The metallurgy of 
zirconium,'' Lustman-Kerze, eds.). 

ASSOCIATION: MIFI (Moscow Engineering Physics Institute). 
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gene ee Wyss 
_ TITLE: Photoelectret state in single erystald' de CaS in the wave- 


SOURCE: Kristallografiya, v.10, no. 4, 1965, 576-577 


|| TOPIC TAGS: “photoélectret, cadmium sulfide, single crystal, IR spec- 
{trum RE a +f 
ee ee : 
(ABSTRACT: Pure single-crystal CdS samples with ohmic indium contacts 


+; were introduced into a capacitor setup. A ZMR-3 mirror monochro- 
-}mator was used to illuminate the crystals. The intensity of the 


4 spectral distribution of the photoelectret state (per unit incident 
- energy) ang the IR quenching of the longitudinal photoconductivity 
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- (at the same intensity of the quenching light) were measured. It was. 
-’ found that photopolarization appears on illumination both in the 
.Yange of the selective maximum of the photoelectret state and in the © 
/1.2--1.7 » spectral region, the spectral distributions of the photo- 
 @lectret state and IR quenching ‘coinciding, with maxima at led. 

'fo explain the duration of ‘the existence of the photoclectret state, | 


1 


.@Xpress our gratitude to Vv. M. Fridkin for interest in the work and 
useful advice." Orig. art. has: 2 figures. 
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AUTHOR: Nesterenko, P. S.; Barinov, L. P. 


ORG: Rostov on the Don State University (Rostovskiy-na-Donu gosudarstvennyy univer- | 
it 


TITLE: Isopotential curves of the depolarization of CdS monocrystals 
SOURCE: Fizika tverdogo tela, v. 8, no. 8, 1966, 2370-2373 ; 
TOPIC TAGS: photoelectret, electrophotography, electric polarization s 


‘ABSTRACT: The study of isopotential curves of the photoelectret state is important for 
electrophotography. Analysis of these curves makes it possible to estimate certain 


ion of several photoelectrets. Since there is a unique correspondence between the iso-: 
tentials and the luxampere characteristic of the crystal, the latter curves can be 
udied in terms of the former in those regions of the spectrum where the photcelectret. 
State is too weak for direct measurement of photocurrents. Investigations were carri- | 
ed out on pure CdS crystals 4 x 3 x 0.2 mm. Results show that it is hecessary to take —_ 
the isopotential depciarization curves in the absence of through conductivity. The 
shape of the isopotentials so obtained and the shape of the luxampere characteristics 

for the crystals are in good agreement with theory. Orig. art. has: 5 figures. ame 
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SOURCE CODE: UR/0147/66/000/003/0003/0010 


AUTHOR: Yermolenko, S. D.; Barinov, M. T. a 
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ORG: none 7 


TITLE: Calculation of downwash angles behind rectangular wings of small aspect ratio | 
in subsonic flow by nonlinear theory ate 


af 


ran 
SOURCE: IVUZ. Aviatsionnaya tekhnika, no. 3, 1966, 3-10 | 


TOPIC TAGS: subsonic aerodynamics, subsonic flow, downwash, angle of attack, non- 
linear theory / te 


ABSTRACT: A methcd is described for ,calculating the downwash angle, taking account of 
singularities of the flow over rectangular wings of small aspect ratio. The method 
is based on a nonlinear theory which utilizes a certain number of assumptions developed 
by the author (IVUZ. Aviatsionnaya tekhnika, no. 2, 1966), which makes it possible to 
reduce the problem to solving a system of nonlinear algebraic equations by the method 
of successive approximations. It is sufficient to replace the wing by two vortices 
in order to obtain acceptable accuracy. The downwash angle is calculated by the for-: 
mula tan € = -Uy/(Vg + Ux), where Ux and Uy are the projections of the induced velo- 
city u at the point considered. The experimental data presented in graphs show that 
the method developed here makes it possible to calculate the downwash angles behind 
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j rectangular wings of small aspect ratio at either small or large angles of attack 
when the linear theory yields incorrect results. Orig. art. has: 5 figures and- 
25 formulas. [AB] | 
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AUTHOR: Barinov, N.A. 


TITLE: Automation of the Casting of Radiators (Avtomatizatsiya 
liteynogo prolzvodstva rddiatorov) 


PERIODICAL: Sbornik: Avtomatizatsiya tekhnol. protsessov v mashinostr. 
Goryachaya obrabotka metallov, Moscow, AN SSSR, 1955 
pp.401-409. ‘ 

ABSTRACT: Biblicgraphic entry. 
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‘ 417° Experiment in the Operation and Use of Water Cooled 
i aT “prices, Opyt ehaplnatatsit vagranok as vadinnym 
‘ okhlnzhdeniem, (Rugsian.) No A. Karinov. Liteinoe proizeod- 
} F stvo, 1955, no. 9, Sept., p, 9ST 
| Y resign of cupolas; comparison of yield, temperature factors, 
} fuel consumed, and repair requirenients for water-cooled and 
Doi Water-coo led cupolas; chemical compoistion ef s ARS; .cupsh 
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SF ta Saree ee a 
t 
I. S va 
4\ 
| \ 
ee cn Le ee ee Meta : 


APPROVED FOR RELEASE: 06/08/2000 CIA-RDP86-00513R000203620006-2" 


"APPROVED FOR RELEASE: 06/08/2000 CIA-RDP86-00513R000203620006-2 


Agus *(tisalas.) Blfeslve: Uns. of Chay” tn: 
in Mereacture, Boh are hapol rants ‘pon es for ; 
at hey E inesiahh 5 . "T0889 Pav areey. Liteinne, 
+ _ ‘Agraaare of ‘using why In maponsion Instoad of sche _ a 


APPROVED FOR RELEASE: 06/08/2000 CIA-RDP86-00513R000203620006-2" 


"APPROVED FOR RELEASE: 06/08/2000 


CIA-RDP86-00513R000203620006-2 


a are een (eee 


BARINOV, NeA.; USTINOV, M.A.; MIRONOV, P.P. nauchnyy redaktor; SHPAYER, 
A.L.)" redaktor; GLADKIEH, N.N., tekhnicheskiy redaktor, 


LPlumbing and industrial heatine equipment] Sanitarno-tekhnie 
cheskie izdeliia i khoziaistvenno-pechnye pribory. Moskva, 
Gos.izd-vo lit-ry po stroit.materialam, 1957. 260 p, 
(MLRA 10:6) 
(Plunbing) (Heating) 
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Tearelation from: Referativnyy zhuresi, Metal urgive i957, Nr i2. pide (USSR) 


AUTHOR Barsnev N. OA 


T'TLE: The Meine ied Porrinp of Cast Thon (Phicka i salicka chuyerad 
PERIODICAL Vick + Novcoye v liteyn. proiz ve. Nr 2 Gortkiy, Krige:zdur. 
1957 pp 58-66 


ABSTRACT: A <ceries of experiment. ic described deslit g with the augmentation 
of the cutptt of a cupele (C). 1. The use of wren cooling in 2 cup 
Gla cf cuiside diameter of 1680 mm resulted in 4 decrease jin the 
thickress of the dining from 325 te $20 mm urde:z 
ation ef the C during a 16 18 h:. perica. At the came time the 
outpu: cf the C increased from 8 to ilt/hr, the relative fuel cen: 
sumption diminished trom 12 to li.2 percent. while the tempera: 
ture of the cast iron increased by i0-20°; f 


centinuous oper: 


the unit air consump- 
tion remained unchanged at 93 m3/m?/min, 2. Successful 

ing was carried cut in a water-cecled C withour 
remeined in continucus operation for 6 days, 3. 


melt: 
lining. This C 
The employment 
of a centrifuga! fan may considerably increase from 8 to li t¢hr 


Card i/2 the production of the C by permitting a lowering of the charge 
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The Melting and Pouring of Cast Iron 


column and an expansion of its diameter (from 1050 to 1400 mm). 
In this procedure the temperature of the cast iron and the fuel 
consumption remain unaltered. 4. It was shown that, for the sake 
of economy, it is advantageous to enrich the blast periodically 
with O>, which is to be introduced into the air collector ina 
proportion of 5-6 m?} per ton of cast iron. 


E, Sh. 


1, Gast tron-Casting 2, Cast iron-Preparation 
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AULHOR: Barinov, U.i., Candidate of Technical Sciences 
TITLE: Low-Silicon Cast Iron and Pig Iron Used in the Manufacture 


of Hiv h- unlity Castings (Nizkokremnistyye liteynyye i peredel! 
nyye chuguny v proizvodstve kachestvennykh otlivok) 


LPudICDICAL: Liteynoye troisvodstve, 1958, No. 4, pp 7-10 (UasR)} 


ABSTRACT: The article presents the results of an investigation 
carried cut to find the optimum charge composition for high 
quality and reduced cost in cast iron castings. Smelting; 
Was carried out in an experimental cupola of 250 mm diameter 
and in two cupolas, Operating under shop conditions, of 900 
and 1,100 sm diameter. The following charge coupdonents vere 
used: cast irons of Novotul'skiy and kKosogorskiy vlants, of 
grades "00", "O", "No.1." ang "Oo"; ME 1" and Ko2" pig irons of 
Dnepropetrovsk and Zaporozhstal' plants; cast iron scrar con- 
taining no pieces of ingot molds, and large-piecs steel Orsi. § 
return of ex:erizental smeltings, and blast furnace ferro- 
Silicon containing 10 to ley silicon. The influcnes of 
Separate charge componeuts is considered. The char:-e conpce 

Vard 1/2 Sitions sre givea, The best results were obtained with the 
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Low-Silicon Cast Iron 2nd fig Iron Used in the iianufacture of Yigh- 
wuality Castings 


charge composition designated with No.2, which was finally 
chosen for production. As a consequence the auantity ot 
rejects was reducing considerably. It is stated that charze 
No.2 produces sorbitization of pearlite and increase the quan- 
tity of graphite, but the high dispersion of graphite compen- 
sates its high content, and machining properties of such cest 
iron is better than usual. The cost of cast iron mode of tais 
charge is - with equal summary quantity of carbon and sili- 
con in castings - 36 to 50 rubles (;rcsumably per ton) lower 
than with other charge compositions. The article is publishes? 
for discussion. 


oa 


There are @ photographs, and 5 tables. 


AVAILABLE: Library of Vongress 
vard 2/2 1. Blast furnaces 2, Cast iron-Test methods 3. Cast iron- 


Test results 
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AUTHOR: Farinov, N.A. . : ¥/129-59-12-3/21 
ee 
TITL:: On the Ise of Low-Silicon Cast-Iron fy voprosu ispeal:zovaniva 
\ © b 


nizkokremnistyirn liteynys* chucunoy } 


PeETIDICAL: Liteynove rroizvodstvo, 1958, Nr 12, pp 7.6 (4 


ABSTRACT: The 'flowability", mechanical properties, ‘eat resistance, 
sulfur and ras content of Sigh and low-silicon cast iren 
were compared sith the ocurpose of using it in hish quality 
diesel-locomotive and tractor parts. It was rreved thet 
flowability ‘which derends on the C - Si conten 
chanical properties and the heat resistance 2 
cast iron are *igher than in “igh-silicon cas 
reduced -as saturation of low-silicen cast in 
sitive effect on its technolomical prorerties 
ty of the cast. An increased sanzanese conten 
con cast iron causes nore cctive desulfurisstion 
high-silicon cast iron. Computations rroved that 
of piz iron or pig iron combined with low-silicon 
considera*ly reduces production costs. The obhtrined results 
were confirmed in -ractical use. There are 4 vabies, and 
1h graphs. 
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AUTHOR: Rarinov, “.ie, Candidate of Technical Sciences 
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ABSTRACT: The authors Rogdanovekly ant Yudkin 
fTiteynoye Troizvodstvo, 15S, Yr 
en the vroduction of * 
skecd in Titeynove Troi 
a number of inaccuracies and g 
lem in a light manner. The autn 
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Politebiy: tcheskiy inst 4cut 


Ssovreamnyye dostizhentya biteynose 

mozhvurovskoy nascnnostemmniiene skay konferentatt (Racent 

Achievesents in Pounding? Transactions of the Sctentific 

‘ _ and Technical Conference of Senools of Hisnar Eaucation) 
Moscow, Mashei=, Lyi0, 330 P- rreta slip inserted. 
4,000 copies’ printed. 


Resp. Ed.t Yu. A. Nexnendzt, Doctor of 
y Professor; EBia.: MN. O. Girsnovich, Doc 
Sciances, Professor, and Ee P. Lecev, 
Bd. for Literature on Heavy Macnize Building (Leningras 
Department, Mashziz): Ye. Pp. Naumov, Suzineess Toch, ECs-: 
Ye. A. Dlugokanskayay and L. V. Suchatinina. 


Leningrad. 


Technical Sciences, 
tor of Technical 


Brent; Managens 


poRPosz: ‘Thies book is intended for the technical personnel 
of foundries. It may be used by students of the fielc. 
cesges provless in 

eine 


articles disc 
e she salting 


COVERAGE: ‘This collection of 
Hl founding processes. Indivicual articles tree 
of netels and thetr alloys, mechanization 
of casting processed, anpects of the marutac 
cast irom, ant nonferrous metal castings. 

i are mentioned. Rererences acccanay tndtrics 
12. aAypanors fate Sctentific Research Work of the Depart— 
‘mant of founcing Machinery ant yatnots of the Moscow 

Automechan ical Gnoricute 


13. Kreatr; . A. Achievenents tn Casting “Prectice Ins 7 
piteings and Kecessories Plant 


and auroestion 
sure of steel, 
perecnalitses 


al articles. 
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Investigating cupola slags. Lit. proizv. no.6:32-37 Je '60. 
(MIRA 13:8) 
(Cupola furnaces) (Slag) 
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BELYAYEV, Vera Vadimovna, prepodavatel'; KUPRIYANOVA, A.T., otv, 2a vy~ 
pusk; BARINOV, N.A., red.; SHAKHOVA, L.I., red.3 DOHODNOVA, L.A., 


tekhn. red. 


[Teaching the course "General technology of metals" in technical 
schools] Prepodavanie kursa "Obshchaia tekhnologiia metallev" v 
tekhnicheskom uchilishche. Moskva, Vses,uchebno-pedegog.izd—vo, 


Proftekhizdat, 1960. 74 p. 


(KIRA 14:32) 


1. Tul'skoye tekhnicheskoye uchilishche No.1 (for Belyayeva). 
(Metals--Study and teaching) 
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A105/A133 

AUTHOR: Barinov, N. A., Candidate of Technical Scienecs 

TITLE: On the further development of the cupola precess 


PERIODICAL: Liteynoye proizvodstvo, no. 3, 1960, %5-39 


TEXT s From November 23 - 26, 1959 the 3rd All-Union Scientific and 
Technical Conference on Cupola Process was convened in Moscow by the NTO 
MASHProm. 592 specialists participated, including 11 foreign ones. The fol- 
lowing papers were read: "The Effect of Charge Materials, Used for Cupola 
melting, on the Quality of Cast Iron Obtained" by Docent, Candidate of Tech- 
nical Sciences N. A. Barinov; "The Quality of Blast-Furnace Casi I oy 
Engineer of the TsNIlIChermet L. I. Gol'denberg; "Investisation of the Cupola 
Melting Zone by the Radioactive 600 Isotope" by Candidate of Technical Sci- 
ences Institut metalhrgii UPAN (Institute of Metallur,yy cf the Un: 
of the Academy of Sciences USSR) V. P. Chernobrovkin; "Basic Pro’ 
Use of Oxygen in Smelting Processes of Cast Iron" by Candidate of Technical 
Sciences lioskovskiy vecherniy mashinostroitel'nyy institut (Moscow svening 
Institute of Mechanical Engineering) L. I. Levi; "Study of the Composition 
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5 /128/60/000/00 3/006/007 
On the further development of the cupola process A105 ,/A133 l | 
| 
| 


and Temperature of the Gas-Phase in the Tuyere Zone" by A. A. Anantyin (In- 
stitute of Metullurey of the Ural Branch of the Academy of Scienees USSR); 
"Cupola With MV¥o Hot slast" by @n. ouvar (seigium);  “Lontrivution to tne Th- 
vestigation of the Reaction in Metallurgical MVS Hot-Blast Cupolas in Basic 
Processes", by Dr. ing. R. Doa, President of the Technical Association of 


Belgian Founders; "Main Trends of Development of the Cupola Process in Po- 
land" by Magister of Engineering Ch. Podzhutskiy of the Mining aad Metallur- 
gic Academy in Poland and Magister of Engineering Ya. voy rrosik of e Fou 
Institute in Poland; "The Service Practice of Hot-Blast Cupolas" e ang 

I. Shtekl (Czechoslovakia); “New Developments in the Cupola Process" by } 
gineer I. P. Petrov of the Syzranskiy zavod tyazhelogo mashinostroyeniy 
(syeran Heavy Machinery Plant); "High Temperature Blast Preheating in High 


Capacity Cupolas" by Engineer D, I. Mareyev of the Plant imeni Voykov; "De- 
velopment of Water Cooled Cupolas" by Candidate of Technical Sciences N.oA 
a of the NVDU im. Bauman; “The Plant Practice in the Operatvi 
ter-Cooled Cupolas" by Engineer P. P. Doroshenko of the ela : 
prokatnykh valkov (Lutugino Plant of Rolling Mill Rolis}; "Working 
With Diversion of Part of the Gases Into the Hearth and Aneel e 
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Sukharchuk of the MAMI; "Application of Cupolas With Hot Blast and Water 
Cooling in the GDR" by Doctor of Engineering k. Stelzel; "Some Character- 
istic Features of the Process in Large-Size Cupolas" by Candidate of Technic- 
al Sciences V. A. Fuklev of the Sredneaziatskiy politekhnicheskiy institut 
(Central Asian Polytechnic Institute); “The Practice of the Malleable Cast 
Iron Shop of the Gor'kiy Automobile Plant in Regard to the Nodernication of 
Cupoias and the Improvement of the Cupola Processes" by Engineer S. N. Nikol} 
skiy of the Gor'kovskiy avtozavod (Gor'kiy Automobile Plant); "The Utiliza- 
tion of Natural Gas for Cast iron Smelting" by Docent B. A. Noskov of the 
Khar'kovskiy politekhnicheskiy institut (Polytechnical Institute Kharkov); 
"Phe Utilization of Natural Gas for Cast Iron Smelting in Cupolas" by Engi- 
neer Yu. G. Rozenberg of the Khar'kovskiy elektromekhanicheskiy zavod (Khar 
kov Electromechanical Plant); "The Pecularities of the Cast Iron Smelting 
Process With Natural Gas in Comparison With the Cupola Process" by Candidate 
of Technical Sciences M. E. Dolginova of the Bakinskiy sudoremontnyy zavod 


“Parizhskaya kommuna" (Baku Ship Repair Plant "Parizhdaya konmuna'); "The 
Utilization of Natural Gas for the Preheating of the Cupola Blast" by Engi- i 
neer G. P. Dolotov of the Moskovskiy Avtomobil'nyy zavod im. Likhacheva v 


(Moscow Automobile Plant im. Likhachev); “Hechanization and Automation of 
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Loading Cupolas" by Engineer G. E. Litvin of the Moscow Automobile Plant in. 
Likhacheva; "“Autonatic Recorder for the Checking of Physical and Technolo- 

gical Properties of Cast Iron During Melting" by Candidate of Technical Sci- ! 
ences V. P. Chernobrovkin of the Institute of Metaliurgy UFAN: "The Practice / 
of the 'Stankolit' Plant on the improvement of the Cupola Process" by Candi- 

date of Technical Sciences @. I. Kletskin of the Moscow "Stankolit" Plant; 
"Design of Closed Cupolas" by Engineer A. I, Volkomich; "Investigation of 

the Closed Cupola of TsNIITMash Design With Preheated Blast" by Candidate of 
Technical Sciences I. 0. Cypin of the TsNIITMash, and "Controlling Computers 

the Automation of Cupola Process" by Candidate of Technical Sciences A. N. 
Shapiro of the TNIISA. 
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A054/A133 


AUTHOR: Barinov, N.A. 


TITLE: New crown design for steelmaking electric are furnace 
PERIODICAL: Liteynoye proizvodstvo, no. 2, 1961, 11 - 13 


TEXT : The refractory material of furnace crowns is subject to changing 
heat effects and to the vapors of various oxides which results in its quick wear. 
Frequent changes of the lining cause standstills in operation and increases the 
consumption of refractory material. In 1957, the service life of Dinas brick 
crowns in are furnaces covered 85 heats, that of magnesite-chromite bricks 219 
heats. When smelting steels of special composition, however, the lining does not / 
last more than 20 - 30 heats. In order to increase the service life of arc fur- 
nace crowns, a new design was developed at the MVTU im. Bauman (Moscow), consist- 
ing of a water-cooled, welded steel jacket with a heat-insulating lining, 80 - 
100 mm thick, which is applied to the crown by pneumatic ramming. The crown 
jacket is welded from steel plate 10 mm thick on the bottom and 4 - 5 mm on the 
top, with a 100 - 120 mm clearance between top and bottom. The pottom plate has 
ribs to hold the lining. The clearance between the plates is filled with water, 
which flows through the upper part of the roof. Mains water is used for cooling, 
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S/1238/tt, ¥2/062/0C9 
New crown design for steelmaking electric arc furnace A054/A13% 


with an in-flow temperature of 10 - 20°C and an out-flow temperature of 60 - TOR. 
The average cooling water consumption is about 0.6 m3/h per m@ of crown area. 
When calculating the heat-transfer of O.IMMT-8 (DEMP-8) water-cooled furnaces the 
crown is divided into 4 zones: smelting zone, heat-insulating zone, iron-casing 
and cooling zone, which are all of a different, but homogeneous medium, showing 
constant thermal characteristics. The Service life of the heat-insulating layer 
and the operation of the furnace greatly depend on the refractory properties, 
heat-conductivity, chemical stability and expansion coefficient of the heat-in- 
Sulating material. Various new refractory mixtures (heat-resistant concrete, 
Dinas powder, magnesite, zirconium and chrome-magnesite oxides) have been studied 
with the cooperation of T.V. Solomatina and Ya.S. Zalkind of ORGRES. The high- 
est insulating capacity was found in a mixture "No. 7", containing chrome-mag- 
nesite brick powder of 4 - 10 mm mesh: 50%; from 0.088 - 1 mm 15%; from 0 - 0.8 
mn 35%. As bonds (above 100%) liquid glass (specific gravity 1.4 - 1.5) in an 
amount of 5 - 10%, 1% siliceous sodium-fluoride and 6% refractory clay were used. 
Chrome-magnesite should contain at least 42% MgO and 15% Cro03, while liquid 
Glass has to comply with TOCT (GOST) 87-41. Liquid glass and siliceous sodium 
fluoride ensure a high compactness and stability of the insulating layer in a 
wide temperature range. The heat-resistance of clay must be above 1,000°C, its 
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New crown design for Steelmaking electric arc furnace A054/A133 


Plasticity above average. The Solidification of the mixture takes place during 
colloid-chemical reactions, due to the interaction between Sodium silicate and 
Siliceous sodium fluoride [NaFyS4 (OH), ], while Si0Hy Separates in gel form. 

These substances penetrate the pores of the mass and Produce a strong, monolithic 
material, which has a high mechanical strength at any temperature, shrinks only 
Slightly and shows no shrinkage cracks. Liquid Slass is added immediately before 
ramming the mixture on the crown. All components are first mixed in dry condi- 

tion until a fully homogeneous mass is obtained, liquid glass is then added with 

an €qual amount of water and mixed again. Before the Crown is lined with the in- 
sulating layer, it should be humidified with liquid Glass. The new roof was 

mounted in a 1.5-ton electric arc furnace, Producing 800 heats in one year, Un- 

der the same operational conditions Dinas brick does not last more than 20 - 30 
heats. S.I, Okunev, D.TI, Kuznetsov, D.D, Timonich (MVTU im. Bauman) and 0.A. / 
Nesvizhskty, V.K. Mishchenko, Yu.A. Govorov (Pavshino Engineering Plant) took 

Part in the design of the new roof, There are 5 figures, 
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DUBININ, N.P.3 BARINOV, NvA.; FOKIN, G.F.; TIMONICH, D.D.; IVANOV, Y.I 
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Practice of preparing highly resistant cast 
furnaces. Lit. proizv. no, 4:41-42 Ap 'é61, 


(Cast iron—Metallurgy) (Cupola furnaces) 


iron in basic cupola 
(MIRA 14:4) 
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MARIYERPAKH, L.M., doktor tekhn. nauk, prof,, red.; BARINOY, WoAs, 
kand. tekhn. neuk, dots., red.; OSIPOVA, L.A., red. izd-va; 
CHERNOVA, Z.I., tekhn, rec. 


[Development of the cupola process; proceedings of the third All- 
Union Scientific and Technical Conference on the Cupole Process] 
Regvitie vagranochnogo protsessa; trudy Vsesoyuznoi nauchno= 
tekhnicheskoy konferentsii po vegranochnonu protsessu. Pod red, 
L.M.Marienbakha, N.A.Barinova, Moskva, Mashgiz, 1961, 438 pe 

(MIRA 15:2) 
1. Vsesoyuznaya nauchno-tekhnicheskaya konferentsiya po vagranoch= 
nora protsessu, 3d, 1959, 

(Cupola furnaces) 
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VAGIN, Viktor Vasil'yevich; PIROGOV, Loris Ivanovich; BARINOV, TeA., 
kand.tokbnenauk, retcenzent; SILCTIN, A.I., inzh., red.; 
VLADIMIROVA, L.A., tekhn.red. 


[Stone casting] Kemennoe lit'e. Moskva, Mashgiz, Seek eG 


93 * 
: (Stone) 
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| TITLE: Optimization of directing forces in combat . — 3 
, 


SOURCE: Morskoy sbornik, no. 8, 1965, 31-37 | 
TOPIC TAGS: game theory, operations research, tactical warfare . 


ABSTRACT: A&A systen of ordinary differential equations expressed in yector nota~ 
tions (tims, phase coordinates, and solutions within tho grasp of both opponents 
are ths yariebles) serves as a model for combat control studies. The final ourt< 
cone can be Lully ovaluated with the aid of functions which measure the successes 
or failures of each gide.per unit tims. If only one side exercises control, the 
eriterion for achieving the maximum or minimum values is found by using te L. S. 
Pontrjagimsinaximun principle or the R. Bellman optimizing principle, These prin- 
ciples do not fully apply, however, pocause: 1) combat ia not a stable process; 
2) the opponents strive to obtain conflicting values; 3) all quantities are not 
fully known, and the information may be in error. The mathematical model of 
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combat is, therefore, best handled by game theories using differential play with 
a zero total, and evaluating the suecessos with a modified version of the I. 5. 


Pontrjagin optimizing principle, This is called tho minimum principle, and the 
mnaxinun ig carried through in detail, Both sides have offensive and defensive 
capabilities in which the offensive unit can eliminate all enemy units, while the 
defensive unit can deal only with the enomy's attack, Success of the strategies 


4s achieved when the alms are completed during the course of ths battle. The 


optimum strategy in relation to the effectiveness of dofense ts displayed in tyoe 
Qimensional plots. Orige art, has: 1 taodle, 3 figures, and 17 formas. 
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Let's systematically verify the execution of decisions. : 
Komm.Vooruzh.Sil 1 no.2:25-29 Ja "Al. : (MIRA 14:8) 
(Russia--Air Force) 
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TYURIN, N.I.; BARINOV, V.A, prof., red.; MALIKOV, S.F., otv. red. 
[ecitepwind of the State Service of Weights and Measures, 1845-1945] 
Sto let gosudarstvennoi sluzhby mer i vesov, 1845-1945. Moskva, 1945. 
22 Dp. (MIRA 1:7) 


1, Russia (1923- U.S.S.8.) Komitet standartov, mer i jzmeritel'- 
nykh priboroy. 
(Weights and measures) 
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KUZNETSOV, A.P., otv. reds; MALIKOV, M.F., saslushenmyy deyatel’ nauki i 
tekhniki, prof., red.3 BARINOVY, V,A., doktor tekhn, nauk, prof., 
red.; LEONOV, B.M., red.; MALIKOV, S.F., kend. tekhn. nauk, red. 
KOL'CHENKO, G.N., red. 


{Hundred years of the state weights and measures service in the 
U.S.S.R.] Sto let gosudarstvennoi sluzhby rer i vesov v SSSR. 
Moskva, Gos, izd-vo tekhniko~teoret. lit-ry, 1945. 376 p. (SSSR. 
Gosudarstvennye standarty) - (MIRA 14:7) 


1. Russia(1923- U.S.S.R.) Koritet stendartov, mer i izmeritel!~ 
nykh priborov. 2. Predsedatel' Komiteta po delam mer i igmeritel'- 
nykh priborov pri Sovete Narodnykh Komissarov SSSR (for Kuznetsov) 
3. Chlen Komiteta po delam mer i igmeritel'nykh priborov pri Sovete 
terodnykh Komissarov SSSR (for Leonov) 

(Weights end meesures) 
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BARINOV, P. A., Gand Agr Sci -- (diss) "Effects of various 
methods of artificial illumination upon growth, development 
, thes : 
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State Zootechnical-Vet Inst), 150 copies (KL, 2-58, 11) 
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the Soviet Union. In 1930, at the former Khar’ kov La- 
comotive Plant, on the initiative of ALB. Bondarenko, 
the cunola blast enriched with oxygen was 7oP the 
first time applied. Since 1949, the Plant has used 
the same method. Efficiency of cupolas was Increased 
by 20%; temperature of cast iron was elevated to 
14009-1420°C; coke-consumption - cut down by 15796 
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RBARINOV, P.P. 


"Founding without using flasks. Lit.proizy. no.5:28 '54, (HLRA 7:8) 
(Founding) 
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BARINOV, V., inghener. 


Use of conveyer belts in coal preparation. Maat.ugl. 2 ae D ee 


(Coal preparation) (Conveying machinery ) 
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BsaRINOV, V., inzhener. 


automatic control of the filling of coal bunkers, Mast.uz1.3 
no.l:22 Ja '54, (MLRA 7:1) 
(Coal--Storage) 
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